الجمهورية الجزائرية الديمقراطية الشعية 
وزارة التعليم العالي و البحث العلمي 


جامعة منتوري قصنطية 


كلية العلوم الدقيقة کی 
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ã yDEFAK Lj i ORKEzréEOP Kd 


Pulicaria crispa (Forsk) 


: KK Û 2 feToKoK :DE®ı|ùk 
/?yDZ Sot .Y jez NÛ 


:+ TPE d+ Lrjù! 
pS ْrfëDzada NR5rNQAANEKSg pJ Arb. 
+R rt KEG .ûã Aj RG ZK AëpyOZ Gof .Y- 
KED  rfêDzzãé No QAZA pj Xs .Y- 
KEŞ  rmêDazaé Imer Şa72G 3nyêk yr 
K5 ْrfëDzada NRC ROZ A gk 3D 


الإهداء 


__ AFyflk+zé Ea yg 
KKBPA KÛ J GEGK û ykP 
‘54 QEYYEG oKg Af 
TEE QEK KB 


(KBE rk UUÛ Xf: ekê AN 
K ke piçê Fg AFP 


تشطراوے 
ofpftNjeGlILHSHOAGZ Feu LD! jA OAT Rf JepcA ÛD foatf‏ + 
NEKÎ ZA ozf fJ ZZ feTÜÛf Ni OF Lfi o aÃfDZEAf A 2T! GHD‏ 
.NJAÃ ya ZZ NEG NF LA‏ 
GpZKkÎ ZA \ğXip eg3zdaAhir{ D; & LH BZSIG û! +1 !@f OfEFTRURHDGE‏ 
.KEpAA KEE AZEHOIONA DEY SRIADEE 1G lf HN TEAL! ¥ GP yAjbo‏ 


yFEAf 2 EZ pk Ã ıpfPdZÖ5 Gj NER Û t & Lhe rf ü! Tf yentD 
.+TpEGF! lj! ÖS!+aG a NÃipÎ ZÃ Jz Np Gl KfeijAÃ 


jin DETR +n jf aj UA REDHAT FB E UF :+TpEGF+ lj! GF ZO !qOGE 
. NOPDODT KA NFARKYOZ 


HEU 4T G NEP A NBA fNjadlg O5 OEE LAH! € 1BI aT fePDA 
OpZ ET! yADZT SS pq ard lezhijrie Kf fer oT aT nde 
„11 o! ere UME 
UWEK GU YZ DOSEBEzZf DAPTK LPEELNPHDGA KF DZ !GIf ÖOfe¥+TK EDGE 
upp UR ü UA; UF UA Û ÇG Ã ü üağ üašt Lj dL jÜ Zef 
. (Gp Û ÛZ 
Lj 2 ü bef a ez üastÈ Und eSU KG Um :apaf 5d !oA 


Oted ak 


CCM : Chromatographie sur couche mince 

CC : Chromatographie sur colonne 

CP : Chromatographie sur papier 

R,; : Facteur de retardement (retardation factor) 
RMN : Résonance Magnétique Nucléaire 

3C : Carbone 13 

TH : Proton 

ppm : Partie par million 

6 : Déplacement chimique 

J(Hz) : Constante de couplage exprimée en hertz 


s : Singulet 
d: Doublet 


dd : Doublet de doublets 

m : Multiplet 

SMIE : Spectrométrie de masse en mode impact électronique 
m/z : Masse / charge électrique 


UV : Ultra _Violet 


Pulicaria crispa KFMKYEL JH pufere pdf :UNjEüUT 23E 
SL SA De A +MDIDL 2 a] Rf - 1 
a OŞezn!f HeۂKAÃ‎ YADZEY 2 T Af 2 
a + GM KG HienldFKCFHF - 3 
eA AS Pulicaria > lrj! ORE Q df 4 
e SSA † GM KGHONAAHS GC df 5 


I PHECRUIF:KIREUT 2F 


O90: wa ea Pulicaria crispa Kb! KEE! 11 feof 
CO es eae hena Aaa ne + KEY GEF ùI 
O SCS f ÜPR Û ù II 
N O E O yT gf KOS - I1I 
IQ FNENK FFE UEHEUT AF 
TEE E o A +A EK GedDY KiHip LjîrRf 
IO SESSA aR E =F, = Fp YFedDZ ASH LjRzRF I 
E C = Dp = Dp, = Dçë Fp, Y¥FeddZANHp LjRERFE II 
O a O GOeAF T Ao!f CEL A+ OZo!f I1I 


cfd 
YUf O5!BA dtu KEE yodyok2 A +z] d+ FEF LDL Fedî AFF 

Î Hf LF! . aE ADEOT GIF lf NDEI ad ynfSLDAd LEF A Tf 
yhiypLjZETRIAD Fezdl}K DX fad olf LIF 2 az ASYGERz +2f AN fo 
yin OD! EES AaB PHEodf yR Û I !g|| !R ynaöA Iga U fedf aT Z YP 
1ES NECA Fp AÃ NÞT TÛ ZKaDOREA UG IF INK HIE! KÛGQZ 
¦! of Ye dA Û FOKCGHDZ 1o2 HCII AOS Ye GZ dF FEF LJ5! U fed 
+ezdFE |LY NEZ dt FEF U Hula f +f af LHBOHS Giya Oz 
KIDdğn!4 ¢ 2 Ãeb Kok JBO Ö5 BB ok Hated EEE FfAdXE GFA ÜEiz 
Î mRhDAGH U PazğfanK GE O51 !GHf fd yanKLDigynÃ az 5 !@f +afo 
Yf LBAEKDZY : BEF NEF OBÎ !akA Np yGUaziuf GPA 5s EhEHAyZGY 

. Dorf LE Y + KKEAÃ leNpD NBL BAZARTDAU’ af O5GAK AO OSA BER 

2 Kb AÃ z @Cr K pnÃ || !R GpÞIDA5!A G KEFA ZZFen!f eR febLjÃ 

YAG! ë» lafHj +BY KFS LFEPA GAEL OQ T Z41 !RZ tzjfpA \fAHPZ 
lU +eoT f +f KEES  !o +f trief KEE LHZUEEK A olf COzf 
ALF A z Ur Uj 4f LHR pnA Û ZZApARnY !R z= +a A BGRF \GfoajA 
+DIf UG A Ecotypes + UF LFF pinÃ Û ZA (Gj 3_jeÃBEYAg +ë 
DEK GEAR A+ gE! ENS! SEH YAS LAK GAANPIRNLE ¥ EA biotypes 
+f KEE KUGADB! Ãolp Gut ORF 1F LAREIEA Üduf KEY LAF 
KÛGdj Ö5 ÖEFIf BEKjEDOK DERÎ KEES LEEK! FHEOT f sS UE KEELLDUG 


U zhfz GA fH O5 + prj YH DHRC Û +Holf yUP I foAÃ JEG 
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!dfdf 
yfoKGEoT f LISI !RYIG T !o.adk Û A+ SES FZ Gj L4K DERÎ + FEF Kjrid 
ãaoÛBvîDüduf KGHD jAfedJeGR4j O5 GZEFenD pF tofa Lep En 
anfÃo +BIHGODIAS 5 UGPNAA!T FI + AAS K fe SBBFPULA .+ ZÛ K GH 
NjAÃ ÎÛ ZZKGE + DYyznk yf IFN y+ USE YA adj Lp yok pz 
LHOEaGRH tod KR KEE U z5 Ueda! Ûf KGep y+ R.K A[ Pf 
PfodZBjr Aã Wadî | laa feo +OZDOB EnEjOG4S | fo QOezdf ¥ Arif 

\GDA LK KşSDA ÜeHdZn ÛÜT !G +o YFADLZ les ãePa KferdHGZt zu Ho 
L%25 ¥ aha D! ZÛ K GE LANALjl 62 +Udf GeoT ¥ 1 HoKAÃ <[1] j lij 
.[2] SOFI) ROE Oz 

KGHD FLEE T G OE CO2 Sled Oz dEfenf KEHOSYARF MRE A 
Gij2Z15 SEY KùJaf 2 BAZ !q Ockfj+RA3000 Î !qK CEY f yT o! o UU 

yEdZO5 DCSE ã FR dlî ZZGA + PZT AX PNY GH I |OLF U2] +A 
5+ of JiR f O5 YIU I fo A LKefen!f LOG POG! KAF Ö5 A 
i mig Agf U dft UPR f CphLDZ fr LF fH .YOA CE YG DSafen!f 
.Pulicaria crispa +feoT f KEE ã foÛ 

+ i LBA RHEE PAD IHPOK JAF yT 3f OSA StZBDA +cfaaaft Kigš K ke 
R1 feff i Hos OGF YT 3f UH GZKErDOR + GH fA ye/RA 2 I Rf 
CSA ÛTRGEA FES DOA Enî GZ K yfa!f At !@f LJMAF A KAAS DZRULS 
. GAT ofdF\FES f PRE atPif 
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الس لول . 
ارما رن لياف اة 


¦ GA KEb! UIL + fff yAĞ YT df 


: Î REfEx AAHIE 1 
:(1)YAÃFn!f OSNI PD 
aR ekirzqêizi (nik 1 -iPK 


Embranchement Spermatophytae 


Sous embranchement Angiospermae 


Classe Dicotylédones 


Ordre Campanulaes 


Famille Compositae 


Sous famille Tubuliflorae 


Tribu Inuleae 


Genre Pulicaria 


Espêèce Pulicaria crispa 


GeEAAEIGZ PASZALRO yatê Û cA ¢EaUBEAD _NPulicaria = lj YeAS 
:YAğ Û zZŠA [5 4 Ü] Geol !BY Giz LHAZA-j1 6 pAb afen!BudaÞ Û] 
GOAXFrancoeuria crispa (Cass)): Pulicaria crispa (Forsk). Benth. et Hook 


.(1) JET OSIUEP!f YT o HeÃd2Fen!f eoT hMASA U GM) tORT!Go 


¦ GA KE! UIL + feBf yAÛ YT df 


. laf af 1 GMI KEL ® 
. laf q AQF GM KG ° 


Halk BEDZEA KRE OKONZEoEEES: -1-KGFK 


FG RGN UDZ60-40 Ljhgéef fe aT Kok PHINAL; Pulicaria crispa 
PAIZ UDA GEO \fpz z Ke ROG +E LG zDKfRt!zegd4êATU ZG AD 
BIY LAYAODKT d +zTÛ A ifn EB +P lep IMNjiIBip2 Teo A ized} 
f EUREHNT LKfRIRT iêhnÃ üfond ıfjaš nai jzo#dP USAkHZ 5 fe 

. Cpu ÃK(2)Yy+TDEŞezAgf leAt Ã5] OS!q CBr&Tê Ueda lejsUEjAÃo Î ZZ 


¦ GA KE! UIL + fff yÃÛ YT df 


Pulicaria crispa 


oR e Kiz INNbN\E\DZ-2-KGFE 


:KFURYEL AÃP FUE E F3 
KGtod#ezdÃ f fed [12-8] LOB YIPLHIYEGAU Leb! ZAROK en! 
KPO 16-13 <7 <6] KIBIAGIS :lakpt EE Kj! Rf KEPAE LIA! MY KEL 


1f KER ı4 Û] +A KER 14] Kp A KGOf 17-14] 
. 19K COKA û 1f U18] +e ARDEA 


¦ GA KEb! UIL + fff yAÛf YT df 


د د wv‏ 


:Pulicaria @ 1 


KG Û KjfiiBigf :Lpã AGF U dF KGRIZ ERjENZ lif jas 
و مشتقات‎ »)8-caryophyااene)‎ LN PEN HAAEU f KOK § f Wacétylenes) 


.[5 4 Û Û] (thymol derivatives) Jgnıتil‎ 


:Pulicaria X lj LMšnePR atî AGF U AF EAP EBE PDB) AC) LEN Ö5 


Pulicaria 5 D} oOrPBĞK O!ykDEÃk-2-JAK 


+ GA KEb! UIL + fff yAÛf YT df 


in 3,7-di 20] 22 
19 Quercetagetin 3,7-dimethyl ether ysen ا‎ [201 [22| 
25 


Quercetagetin 3,4’-dimethyl ether [24| 
Quercetagetin 3,5,7-trimethyl ether [25| 
Quercetagetin 3,7,3’-trimethyl ether [20| 


e 2 


24 | Quercetagetin 3,5,7,3-tetramethyl ether | P. arabica | [25| | 
Quercetagetin 3,7,34’-tetramethyl ether (20| 
Quercetagetin 3,5,6,7,3-pentamethyl ether [24] 


Quercetagetin 3,5,6,7,4-pentamethy1 ether [24] 


glucoside 

ether 

glucoside 
P. burchardiî 
P. arabica 


¦ GA KEb! UIL + fff yAÛf YT df 


سا 
سراډم نآو ل e‏ قو 


اطا 
٣ا‏ ډیا کک 


26 Me | Me Me Me Me, H 


11 


¦ GA KE! UIL + feBf yÃÛf YT df 


Glu : Glucose 

Gal : Galactose 

Rut : Rutinose 

Gluc : Glucuronide 

Rha-glu : Rhamnoglucosyl 
Rha-gal : Rhamnogalactosyl 
Digluc : Diglucuronide 
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+ GA KEb+ UIL + fff yAÛf YT df 


Pulicaria 5 DJ ONPEUBLK ã NEHE Lj ê ad NDZ. 2- SAH 


[32] [36] (les huiles essentiels) ةيlwٺJl الزيوت‎ 
[221+ [23] [35] (les counarines) الکومارينٽ‎ 
[23] [27] (les dérivées de thyص01)‎ Jوgميتll مشتقات‎ 
[35] (les alkaloides) القلويدات‎ 


[19] [33] [38] [40]« [41] [43] (les sesquiterpene lqتlتشمnو‎ ةنوتکJJا السیسکویتیربينات‎ 
[50] lactones et ces dérivées) 


(les terpenoides) تlنıبرتiا‎ 
(les triterpenes) ةيثںĞلl التربينات‎ 
Les guianolides et eudesmanolides 
Les guaianolide sesquiterpenes 
Germacrane sesuiterpenes 


[211+ [42] [441+ [47] (les dérivées du caryophyl1enes) jںuفgيراکJ| مشتقات‎ 
[48] les dérivées du acide hardwickiic 
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+1Ãp Ö5NfPÃDYŞCR 6 [51 Û] \fffAMU fezÛ ÖZ YUf Ö5! GMI PR 5 


3 az A ÜÃA!YS Dk Ufferg elf UZ Ö5 KG yok A Û52] JADED LjPoS 
KfeToDEO ANjA Kk GERÛ 1 n!EANjopHSA Û7] (carminative) Kp GDEG Weg} 
a§[ dË Pulicaria x Lj! ã aPÛr YJAĞF Os feADA NfeADK ER f f 55441] 
ORR YER Û O5 GT RUF Aif Inuleae YJADfoDaltas A URTo!f KfpibZ 
SAÃG| dÈ JR K Ã avr ok f (sternutatoire) > GDZKAPBEDEzK A Û29] 1 iE 
+n!@dZÃ hémorroides 2ğ Jp Yl xz O5 KEY YOR 5 || !R YIG I !q U55] xX edz 
. [56] ODF LE 1f 
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الفصل الثاني 
)لولا فو نابت 


KIRA OG YT 3 
:DiDY 
ULES DJA GC CAF LYRE Ej Û ZAHAIK RAAB KeG f! 
Df At AE KARE DIL ISBPGEGoY uf tk n! OU A+ zf GZ 
Î Zpf AK GE +l IMA GIP ytl O5! Fok ORF i AGF U’ JF NEAL BEM 25 
GjJEPR f KA AAD A1 ize EAT OSK REIS LHZALp000 GRIKNIHI !R 
.+ ef AO iûzf GIHA FFASLDXE d4] !R A.[1 1] KE LAKES 
OlzkAÃFlavus + GAY 1F LAS Rd SFU! 12 O5Flavonoide ùf OOK d> 
@n!f O5a4D;+4ThA KG ferfDyt Î ZAZeÃd#šEK GG LF leê ONjAÃ <š] D 
yî jA yşTroreÃK A P2] 3 fe GDA NJÃgf EBÛ LADLE +24 adjoin 
fZ +O Ad45[ hÃ UAngiospermes JARPKG ff 4T G + felf KEES OSadp YA 
.3] ¥Y!GOf AKO OSI EIJAD A HpKEZ 
"Albert Szent-Györgyi" + Df COBY DE 2 a0 LIK fpBHAGIHf KEF pA 
GA] C Ln ep LjizezkA Rak GI| DAP LiNSGIYE GU ZABIT Rf A 
KfRKGPdF yo Î !ql@dq"Geissman" aر¦b‎ LDH952 KÉ KBFDHS fiABIS! }Z 
ONjAÃ (Cç-C-C«) YET I ZAZeÃdd Ker lek 15 LAILYK ORF A GLO HS 1 AHS 
KAF 3 LIZ ROE +PDDPAJOR@K (A et B) Cc LjKPUZ LjoOA LZ les 
.[5[ (1¥) 
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KJFAARI Hf OG YT 3f 


ID“ o 


O+yDEARE yÜË KG : -1-KGFK 


GEER API KEPAF IHN GDL HK ORF +l ROf ANjK GEZ Af YET Û 
aKIBfNjA aff... UBF Ugel UR +Û Küz& 5 FO LF || !R Ã + zf 


.![ CG KCI 
OSU AFC hho Af FDL YER GU ¥ ek dano BK EU HNjHGZA 


1 RAARIHF KEGHedbZIKkPIHS LAU YHRf LDRobinson + oBp LOU [6] 1936 +Rj 
.i Rolf OfeAf JT Û Z 4jj = 3 LYRA G.2)¥HT Nu SGE@N 2 BZ 
:yofedk üAYÛP YT KDI YET Ûf +o BENZ 
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اھ 
3CH;COOH +‏ 


HO 


Ac.acétique chalcone 


AEN HORAK S NEKE NNDASDETE NW:-2-KGEK 
:ANFEHSEI -3 
: pI IEE DESIfU e 
+DDYJA+ dek! B + [lO LHEKOS|| SETS U ad ep[6] 1955 +Rj Davis † oBpBKSD 
.(1) OOPQFO5QL ÃAdANjGE Û2 AADZEBGCNY !RAC: +SUAf 
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KRA HS OQ JT 3f 


| 
CHOH 


| 
(1) (2) o 
CHOH 


rythrose — 4—phosphate Ac.Phosphate CHOP 


pyruvique Ac.5— Dêèêhydroquinique 


Ac.2. Ceto—3 —desoxy—7— 
phosphoglucoheptonique 


e 


COOH COOH 


COOH 
+ 
1 کک‎ PI ر٥‎ 
HOOC 3 


Ac.Chorismique Ac.Shikimique Ac.5— yT 


| (0 i 


1 
CH2— C- COOH CH 8 COOH - b- COOH 


o ٤ 


Ac.Prèphènique Ac4— E Tyrosine 


(9) 


CH= CH¬ COOH 


pyruvique 


)10( 


gg 


OH 


4— Coumaroyl— SCoA Ac.P_ Coumarique 


GEGE Lj AHEAD ENBNDE j o RED Z-coumarique Lj & J BGo:-1-nBUk 


.(1) YAŞ O5tou' Adp-coumarique U dF L}FKOSt+eG dF KEëLLF A 
O5@EAc.p-coumaroyl CoA al! Ac.p-coumarique O5YKRHEA NEG yAoKNBZ 
.! QP! 2d5 Malony1-C0۸ ga الذي يكون جاهزا للاتحاد‎ )3( 1 


24 


KRA HS OQ JT 3f 


OH OH 
CoA 
س ا‎ 
CoAS 
HOOC 
O 


Ac.p-coumarique p-coumaroyICoA 


Ac.p-coumaroyl CoA ÃAc.p-coumarique NO:-3- KG 


:HjREHEEIP-3 
:1 QESI e 


ZAROK SKLHENFEH Malony1-CoA LHIKJEoOA! ÛA2 §kL}A +|DF ¥YTK 


:OGf (4) YET OSGEAcetyl1-CoA BGS AI DA +A@F 


4 yS هھ‎ 


STZ CoA 


S—— CoA ATP ADP HO 


acetyl CoA malonyl CoA 


Malony1-CoA KGFo:-4-KGFK 
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KFA OG YT 3 
:FARENEEIS-3 
: D¥|F طریقع]‎ e 
Rf A [7] KfRAABIAf YE2 REIZEIZEfDIG ORF +4 gelî UALS LFFGTY alfa 
.(-2- OUOPQFE) p-coumaroyl-CoA ydMalonyl-CoA LAK JfoA+ üA2 KLHZHS 


.(1) JAN Ö5tou AADTpYEDT Ûf O5ttadafK GEF G2 


O O O 
HOOC - CH - CO -SCoA -CO- J 
CH; - CO - SCoA ٤ ۰ کے‎ HOOC - CH: - CO - SCoA 
ج‎ SCoA 


HSCoA , CO» HSCoA , CO2 


O0 ‘ VOOSH 
o VO9S- 00 - HD - 90OH 


Chalcone 


ا 


OT 


سے 
Genisteine OH‏ 


OH Apigènine 


HORS I Naringènine 


ا 


e 
CE 
OH 


O Pelargonidine mm (Flavono!) 7T 


09 | e 


0 sss (18 E 


OH 
Pelargonidine - 3 - glucoside Lecopelargonidine Afzelchine 


[75NE j o REDD! y{DEFAk ù kê Nêk ÛKŠDZ :-2-nğUk 
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KJFAARI Hf Of YT 3f 


LAT O7 gp 


O!yfDEEABS Nak UKDš 5 rçyisÜËk © KB :-1- PE 


E arabinoheptulosonate-7 phosphate synthase ou DHAP‏ -3 س 
س 


a CE 
a CE 


LHIRIEORF K SRF ADER Ûf KC] !gGTpESK JRAS U Ö5YAAf Lb 
Y+G¥ Küzgt UyENT GC KGzISpMA OS! RDK KüzGY LHHGEYÛP 


of... f LKU K SKÜR +Û Ã 
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Kid tf ORF YT 3f 
:üe | NBNFEL PNDDUIGE 1-4 

LFS Û FAAS YFI LjAFK UZ] !gA + DF yê FACGNjK Au K ik z5 

piz +L d4 ÃeGNjK AOE fek % 90 +BY A5 Lz Aol Ö5 ÛF + E 
LF Î !oK PASI U znE5A !+|2F Î ZZFoJA yê +ÃefNjADKÜÛğ +AÃegjt Û nA 
fats B +0 Küğ ##efi DIED. yA! fea GET f yk PÛ I 
Û" yd LK Lj O5 AAI f LEK YtpNGK LRT Hf FA ANj4' yur Ad ya +Ãef 

. [81 YR Û lefEj' 


د 


:UA FNIDUIG 2-4 

M-méthy1-transférase REIGPnAÃ ¥ OSA yê +Ãeginf KJK fzhyoa K dik 
LAK zhi daf NINE Ep A .LFHGT LEK Yip EZARÎ fRB (SAM) JOGA 
B +f Î Z43') Gu Af yYIKIKOSYGS ANIGE yBDIGIPANA C5 FAA gf 
:O&f (5) JT YT o [9] Lutéoline YFed55 


OH O SAH 


R=H Luteolin R=H Chrysoeriol 
R=6Glu 7-Glucosyl luteolin R=6Glu 7-Glucosyl chrysoeriol 


SAM = S-adenosyl methionin 
SAH = S-adenosyl homocystéin 


Chrysoeriol ÃlfLuteolin 1 ge K/EFAHSZKKKR :-5 -KGEk 
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KAA Bf Of YT 3f 
:Ha|EL RUA iG 3-4 
YA§LBRzN§o I !qGeKt SUAf At KEF UFO HS GFAAK @E !f Kik! do LB 
.! ARIF T 
(D-allose ÃDD-galactose ÜD-glucose) Hexoses KfeA +f : FLK@A ¥ aT DL} 
ORf Ã (D-xylose ÛÜ-rhamnose ÛÜ-arabinose ÜD-apioses) Pentoses KfeARHA 
Z¥A .(O-hétérosidique) YALjLDZUGE +BY HEDA! + AGF Kû +AeGIIBiURfEK 
3 yrqjÃ pizÃašg 700 L}IZPAD2 az kg KCSiDZRDIEY yid UpRf yid 
pَnÃ Ö5ag f Kik+ o HEA . [1 ] fizÃeg1400 LHPHFAZ ezkÃ KÛAAÃBIDZLED 
UDP-Glu YAZ2f DOGZٔA A (GIycosy1 transférase) +1 @ +#Ig +dIDp 


.(6) YT ¥ o (glucose Uridine diphosphate) 


UDP-Glu UDP 


aN NPDBTDEP QEPINP /ë5c-7 Uj Nik AS eNBNDE O@ibp:-6-KGFK 
:C-hétérosides IB JOHJO ° 


Ufa! ¥HTK! o UegHf KGRAdBKT 3 C-glycosyl flavonoides KGPAdLB 
fp Ã Glucose LÃFŠ GHEE) af f C an! C, 1 amHUF Le lek LINH!GI INOS 
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KRA OG YT 3 
LS BE i Rf LFFiDA! C, ADA Cs LEF A (KfeARLIS foDADGalactose LFS 
. leT EDE FY!GTf LAK zh Het ù LÃAer YALLBHHUNGe || MAG! ® e5 
5-hydroxy-C-glycosyl flavone YALLAK GI AH fp! | OF LDÎ !oladir amK GE 
Î HAÃ(6+8 B6) YET LIX FERPA a DEFA ır dî ıı Af OSHA NOK 
.(7) JET OSLFIUANjGXBjDA-_PIA ı0 Û ] Wessely-Moser YFGHZ 2z 


R,=H, R,=Gluc : Isovetexin 
R= Gluc, R2= H:Vitexin 


R,=H, R,=Gluc : Isoorientin 
R,= Gluc , R= H :Orientin 


C-glycosyl flavone J Uri rE! Lj ÛA:-7-KGEKk 


CK LDCR + afPIS! IDF A +&!nep Y1 o UD Î !gKJFpABIHf 2 IT K 

. [11] Lfeb! | OZR 5 BEAD 
LHPADA +| obi Feza KRABI LAPE Gnf KEEBAF NIYE 
IjRNj LK A «<C-7 A C-5 Lu Ad Ö5 Wê +ÃeGNj KARE! !Ofp dZLEK %90 
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KJRAAGISf OG JT 3f 
ãaPDKÛPRS Il jA KÊR hureaZ#Dinz zo! a#Dlao KÜ #Ãefif 
HEG ib fK 
YjOf U-8 ADA C-6 yu fa OSYd ZAYÎ «C-8 yu Ad Ceo ya +Aefj 
. Lek Le YALLAH LK! ® af he-s AC-6 LISE 
L-4 ÃAC-3' Lu AQF OSADE-4' yu AQF O5%80 +3! dLHGB +H d2 
KÛHÊ ad INJA ¥ PX IBLF! C-5' «C-4' «C-3' yu fd Ö5 yf ÛF 1ÛZ LYK Ã 
fefE(C-6' s C-2') ãaPÛf yu fd dA ya HROZD;A +HeRNjK EAE NKLDLFc 
.C-3 yur AQFOBYÊ #ÃefNjt zÃagFnÃna Feidf LE yAABIdf 5.110 dl HK GZ 


Ofeg atedfînÃ YIG Î !gc-3 AC-2 Lhd Ef Off ¥ GK ak 
.2S YALLHE-2 LEFF YFTKLAFSY o HEU KFEHARIHf O5 
f t13ezd KGedf DecaY + BiAK HEADS YALSISEGNIOE 1p 
. (rans) SEHET +Hepnf A yadzf i DOS UR JFTKKJRL¥K 
:Dğë NgE3-5 
Û Hf O Af OGCEÊz A u df O Af OSGedt LNKKGG LE le ONj 
Î HAC, tered! | DE LHNEKEPY OBLE 2 EK. NFÃ¢f A aBpÛr Ö5leRhAK! ® 
LD LF a LHS LS RK ion pyrylium) KEG LD 1A 
fe ÃoSY let !Eb zU O5K fedF Nj AK Uoxonium ionique) BBA +Û 
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KIRAS OG YT 3 
:DNMN@EN ERS ÛE4-5 
Ö5 frfK ÖNjÃ jîn +! dDRE bai 1K GEF LK RBIFe dF 
.[13,12] légumineuses +4H! BAF O5! T @ leA[ NJHKA+ SE +1+04 
LF ÛfhS yu ÃQË Ö5A +|DKEB +| DF UfeK pK Adi thi 2 H5 Ge 
.2 yd 


Isoflavone 


14] LABS FFNjOS+ AAR !f +3DAJA B +] OF Ozu A4 jhyfthz as L Fe A 


.2 yu AQF O5! dA !f tgbAf A4 yr AdtÖSB +|DF LK! ® 


O O 
0 


Neoflavone 


LFF x +Z | ZAZOF OSGI! PA !RAÃ üeftî KGed LIZ FEI Ff alfa 
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KIRAS HF OG YT 3 
.[15] yAJeıgf A 

iC- SAD- 6 +UE5oRÛF Lek KfeRS RO LE +OR@RAZL KL TK FAG DZ 
. LAA LFBISORFDA OB@f LE leê ON EA KABA LD 


Biflavonoide 


:DNENJEN DIR [E6-5 
I DoE: +dfPIG! | OF LFYhz2 SS FoK AAG Hf YFADL-DAHAL] FFG alfa 
az +3 +A yk K Cef + UA LIZ DDK jKEAZLKPUZ LOA le Oj 
1b +p OBA +|DF GAYE Ûr +B +|DË L¥KAÃ .(a-B insaturé) +zDd> 
.ã aPÛî KIRASÎ 
.2-benzylidiéne coumarone JFT LAE HOLA 
„(8) YET NIROGE EF OBL 2 RES FERS LEAL Lr +E 
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Flavane Chalcone 


O!yDEEÃk qSöqşù ÇPKUGk Çê :-8- 


.+ IZE GE yaK eI E REZE + A j2) yA A 
rezik O+yDEEÃKk d&ëq Lj ÛX:-2-JPK 


Hz THIEL E \ SHAFF gy 


Z 
yun | ! pj QF 
dû ACG 
e is | mem | 
Kaempferol 5, 714 
Naringenine : Pheny1-2 
Butine (dihydroflavone) chromones 
Fustine 
Taxifoline 
Gallocatechine R=H Catechine 
Catéchine (Flavanol-3) 
R=OH 


Leucoanthocyanidine 
(flavandiol-3,4) 


A 
ګګ‎ 


tb 
6 


Pheny1-2 
Leucocyanidine chromanes 


Leucodelphinidine 


Flavyliums 


Pheny!1-3 


Daidzein 
chromones 


Orobol 
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Of YT df 
:l ORSAEUREG 


frfiK te .+ E +4 Ö5 feGR HÛF +atuf KGB LAKAI afk 
agi PIf š fenek GE Üı 6] KG aBjDA UK zÛf UAH ë fe Ö5 jA HT 
(téguments externes des fruits) NAD Gzf OSfrt A Uatf...olGb Û 13} 

3 yu ÃaFÖ5Ej af f STS LFFSORF ON SÛ OSA KJA ¥ BA . [17] 
olf YFTIOLNKLDL HGF Upolymères) UffzfdEKJEAABIHÎ fF A(3-O-glycosides) 


EÛ OEKJRAGIAf U zhyzAKLJ() yÃfnf A Û1 1] (aglycones) 


oryDEABr hz Ûk 3r@ašk Lj ÛX:-3-JA kK 


Aliments 


fruits du genre citrus 


peau de fruits 
persil, thym, romarin, céleri 


persil, céleri 


radis, brocoli, thé noir 
oignon, pomme, olive, vin rouge, tomate 


canneberge, vin rouge 


thé vert, thé noir 
thé vert, thé noir 
, vin rouge 


, cassis, myrtilles 
, raisins, fraises, cassis 
ı framboises, fraises 
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Flavonoides | 


Flavanones 
narigénine 
Flavones 
Chrysine 
Apigénine 
lutétoline 
Flavonols 
kaempferol 
quercétine 
myricétine 
Flavan-3-o1 
épicatéchine 
catéchine 
épigallocatéchine 
Anthocyanidols | 
cyanidols 
malvidol 
apigénidol 


KGB Of JT 3f 

KG A Kaif A KÛAASIBENYAHf A acî PY U zNS lj UE! GIDKLEAfpA 

.21-18[ 

: Gy he LEH A SAAB I ZHĞeÛ Gof LDKEFeAf KDA 

U zNOBK FASB +FDLLb(4) AFA 221 Nur Lf +nepA DEF ÛUAaiî NAOT 4f 

. 23] PJ Ö531 Î !qeaš LjhefeRSK FAAS DZS || rft f yfi a Pf 
[17] ELB Lj ZSO!YDEÃE rêy :-4-JAk 


KJEAAtI gf YAZ ٠ EN HEY 
(&/ dne @F +!GIf OSLPAS [ 
الخضر‎ 
17.7 الكرنب الأبيض‎ 
124.1 البصل الأحمر‎ 
20.1 الفلفل‎ 
3386 السبانخ‎ 
80.8 أوراق البقدونس‎ 
402.8 أوراق الكرفس‎ 
25.9 جذور الكرفس‎ 
الفواكه‎ 
18.4 البطيخ‎ 
52.8 الفراولة‎ 
1003 العنب‎ 
5465 ۰ الجوز‎ 
223 الكيوي‎ 
22.8 الموز‎ 
65.3 التفاح‎ 
24.7 الإجاص‎ 
2333 ۰ البرقوق‎ 
11.5 المشمش‎ 


ÖoBŞKÛAGYf KE Af fEPh2 T1 K CPZ d4 AÃeGNjK GeAK AABIHtf Lb 
JEEZ ydak ORf KRHA! aKA UZEpAT !f fii AGNI A f pA! OSI BRK GAZ 
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KAAS df Of YT 4f 
OBNFZZA ¥ SUI! +51 !B2FL +ZAofdz Aok CRf AO2o!f yê +Aegif KAAALNAHD 
af +z LD! ® . GFA yAGiF A JAG y4 UY KG Ö5+ HR 
KEG || HF AKG Sedf yS yA KAA Ga CG Ö5 Cih 24DEPZK 

. [15] ef AZigepFOSY AK GEBYG +n KAZ jI jetp jt yak ORF 


د 


+ SK RASA CHL firk LAAPE Û +herea Ö5 ã ank ÖRf ¥ aff Lj 
Kf a14 lao yû +AegNjKAyCK ORF KCB O5 ya efi KAZ 
yölZFEj A yal pS A U KnHe Gp YAZ E2 OAZIGAÊZ FPR GJ] !R A Û! 
ü adPqaze TGIf fHNHEPR f LDUgL Ke ¢ IHN OF 2 TF 1 oA .KGPZ 
jE LFS YALjL Ref KfeRÎ ZA Aã DOSY +Aegiij ZA OA ZA2A NJ 
OipAegiî OJARf Î !ç || !R pz A 5 RE yur Ãdf ÎÛ ZZF/K CRf ya Aegif +ZAdz 
„(9 ETD [21 LISA Peyale Zot Ny epi +o AY 


3E NDS Kégpa êl eho ris:-9-KêFt 
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KAAS f OG YT 3f 

yO fNEGEDLEO ya +##egNK Aa ycaST ABISY tad2 aff + OF G2 

yS! + diff +4 ZF LSYRBA .GpَnAÃ!!G Ö55-OH || !RÛ5@S pF U Af ÖO5K GDZ 

U dê PR EK RAGI KGPADSHATI hanlfLDLFaileo!f ya 4Aegyî KAZ 
LOO KAZ Fe RELA HN LifiPIHS O5( Anhydride acétique) ORES || SDF 

(A1C1;) DSDHÛF REAR ZANG RY !RA yû +A KA FEZ FAAGISY 2d 
.[2] GL} lafeo KGep AZ 

Î !gyAÛf YFedF LPL RJ !RAÃ 2) yAÃBigf Î !o(1) LFBigf yFoK Hy EydD Û ZZ 
.(10)YHTf OSLUANjGEL je le GaHÛ 2R nA Ö5DÈn0 


OMe 


AICl/1 00°C ® 0 
PhNO» 


Kg Nêk OK\ËoYyÜQê yDEÊË! geo] o KêËk ORK Uz®Z1 0-KGFK 
+o LSeRiF yu Pl ®4 nap NJY SipnAÃ Ö5 GkHÜÛF PAP ZPPR f foc 
LHP Ö5 fnÃ GË 5 yu Ãd Ö5 yê +R zÃoîû ZZET RK yö + zÃdînl Fe Rf 
ORK LDLFb 5 yu Ãaf Ö5 ya 4K04 ZATER) + Efj+ [RUF I NZA .KÛGIf 

.[2] T ABI Y ted OSLfAnpAa yu fat qhOBERi NZ 
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KGB Of JT 3f 
Î D Ls $DleRÎ !gUfBQZEST af f STS LSOR || BYDESK READE f Pé G5 
yA of Kt ® +ar df 4O AHdZ2 Feb Kok fEAOK(O-GIycoside YALLHZHUE 

| 2 2 || AREER U a ÊR GEE A of i ABAS Yad ZZ 
(C-GIycoside) C-C YALLPHUGaNfAABIAf YAGER f GHURES ORF KfpizAFiDE G2 
2R SU LE UREQF af f yC fj +ZE fk Ã +B! 2 AeUIf Kok JDRF DS 
yu Adî ZZ AÃ pna af f STS YALjÎ ZZÃ [ÈR af U df Wp Î ZAL +f 
yk aÃAqêf af GFHIOS YPS ORf Ke XY PEI A Û ZAyEef 
G3 yu ioifed+ jpeg f yokyrj GE. aPÙf KR $ LIEZ D 
ùU DKo#DED_RA LDIZ !¥K ORF KfpBeAFDE yok LDLHA Û yr ABONRfedLE fro 
Lf a 2 || RARER U a JER f LPReUeğA LEıZÃ U' df EPR GJ !H Gên 
PF ydtlOK GELO fh fe ADE YDA HN. KBE ARDE YADE +2 
Î PSR NECR GEPUÛ Gir znÃ Ûı-glycosides Uf? ypÃËÎ Az! NJ Gjr zp 
YFSIEUHEU tf KER f 2 M2J (5) yAfn!f A .[15] B-glycosides Uj? 


. ABI 
û yD KGÊKENKGES riigik © KESK ù ÇD:-5- PK 
Hla |ErAZ UF IF!a Û 
O-6-D-xylosy1(1 4> 2)glucose Sambubioside 


O-a-L-rhamnosyl(1 > 2)glucose Neohesperidoside 
O-a-L-rhamnosyl(1 4 6)glucose Rutinoside 
O-a-D-thamnosy1(1 »ك‎ 2)glucose Sophoroside 


O-a-D-thamnosy1(1 > 6)glucose | Gentioboside 
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KRISH OQ JT 3f 


H 
O O OH 
H OH 
H H 
OH H 
Rhamnose CcHı20s M=164 Glucose CsHı206 M=180 


CH2OH 


1H O. OH 
OH H 
OH H 
H 
0 
H 
0 


Cı2H22010 Rutinose Cı2H22010 M=326 


:1 SRSAFGMN E9 
LIXC-C;-C) RAIA ULL YT Û 3 a yeDEnk! jez Kini ynjfed C5 
. [24 jeNBadE Ö5Ljfeffol I SLIREO Gl 
(aldéhyde C<-C, lfoAf yd¥2-hydroxy acétophénone) Cg-C2 LgoAf 2 S&FK- 1 
. aromatique) 


NjiSIEODAD|] Xf f U dê KAEC<-C; loAf yd4Aphénol) C« LoAf +ZD 2 


.(11 JFT) (dérivés de 1’ acide cinnamique ou leur équivalent) 
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KJFAARI HF OG YT 3f 


C,-Cç pC; JyENk ù GEoPc,-C, C.-C; JyENE ù Eo:-11-KGFE 


Cs LZIAFOEHG GU 131p yk UP LHIZU oKK JAAS f LHF «ã PI nj LIA 
!ZzÃRN0X SkUhydrolyse) tan AD BENFEBUisomérisation) ¥+Gf UA +UBGA 
.O-(alky1 ou sucre) ADC-(alky1 ou sucre) YALL BHOeNn2A ADF!D 
#اصطناع الشالكون» الفلافانون و الفلافون:‎ 
YAL LAZ KG Lj E Rf 2R te LP KGfeff KD 
Ö5 dérivés de benzaldéhydes RNfelAK TAZA orthohydroxyacétophénones 
(KJB YET Û O GÛ th A LHS NRG OY GELS ADPAT f Fj +e 
š BÖÛ yZG N. (12 HT HISA Hê5ÖÛ B ÃD\ +| RUGS Db atPÜÛf fj 
ta O5 Hedad KEEFE JERS yu fdzA tzšürudiğ Yefeo!f A O Af WeTniI5 
LjnÃefnî Yelj yz S@O LF ef ZZ YA of Gili GF .P5P Rf 
fij #DÊDDSBJBS JANA JAKE Day DÖ aPÛf NA LÃgfigDliéhydrogénation) 
.(yG5fn fad DEX !f 
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KFA df OG YT 3f 
NAD O LE LFighigf +A fk AZ JR SLFGIST !oL Aghigf yéokt daz LE G2 
nad alek! zulf KAB LFeSb IEEE LD 


R R 
o 
_ methode_ | 0 0 
Aou B 
O O 


Chalcone Flavone Flavanone 


Méthode A : PdCl1», MeOH, Reflux 4 jours. 
Méthode B : PdCl1»2 (0.1% mol), 1,4-benzoquinone, MeOH, Reflux 4 jours 


5 NEE NADA RëDD! y DEFA ÖJonêsA :-12- KGFKÉ 


GplfiGZEGÛ! + G +51 hA+RIDZATZGZgLE HAQ df e Gf ONjK FAAS * 
jHNjLE! fin leAp AGE] !HUA yO YA YII ORf e&if A KfeToD IHRE! 151 ¥ 
. Gj lei f KfeTo!f fFfbGHERIDFE AGED OOK Gj 1 GA 2/6 Y 2BEF KEY 
Aaj KCGGANj2 RAZZ z204| RUNSIZEKRNjA KG aKKA Ag nea bse Gj * 
U dJ Rj U&G ANjÃ Phytoalexines:ùhÎ î GŠ HER GipjuckS yak GE ! Sel 
[17K A SHS GFoKORf Kf Û NES 

BK ÖrBNjZZÃ (DÈJ270- 250) +f Hp 5 AStzZTÛF f EEF! K GY NE LCBK+ 
G26] KAT liri +f af LAH FHL U Û AKG +4 GÛ giaf 

. 271+3 SOE OSO leNp LAE GUFT ZOUK 


42 


KAA Hf Of YT 3f 
+i! GY [IA USEF Y Fek OS aduf KEEFE LDREEf YPEKHIRT f O5 
HIDA. YET Û KERE + gaZDÜ JEK RET ¢ Û ZA oDKdj AS 

Utoniques veineux) +fPA KOTIGEYyIpLAKEZ ORf AK fRiARIHf K GeAF 
GE} n!@Gdš DY! (perméabilité t+ BZHARHPAPLfoSyz5 + &opf KfezTDK GA A 
. \R t!AANK dEbK GPF Ik LF GU KRERSLF ES] 2 elf EE 
: Gta] KEES LHFFzf OKÛÖrB* 
- Inhibition de 1’ histidine décarboxylase. 
- Inhibition de 1’ é¢lastase. 


- Inhibition de la hyluronicase . 


- Inhibition non spécifique de la catéchol-O-méthyltransfêrase.... 


ATP ases :YAKGEILF U zZdE5K RAGI Af apKLPDLHAEGEKÛG Ö5Ã 
aÃqDKG IF LZ leê ONjK fFAABIHf LIBtCZ +5[ hÃ .[29] Kinase transférases 
UXIK GERÛ AZ + {EBAZ2 Keb Ö5y4TKKORf A (piégeurs des radicaux libres) olf 
GEÃÛF yY4TR EE di30] +§ CoDEP8] +o2|DIEE df :ã PDK GES] !q+ 3 ÛEO[4] 
35] (antivirale) KÇGAÃC5DEB4 Û3] KGBKû! Û32] \@ ü! Û31] (antitumorale) 
(marqueurs +ĞfPAÃAKG PTdEyR KA Û36] (antispasmodiques) KG@TDAGE dk 
.alf...B9 Û8] + ¥ U fad pr +UE5KRAABIDA Û37] génétiques) 

Kffe BADA +|Bf Î ZAOH) Yû #efnf KAAMNFE ffe G}AID_KoOGS KID! 
1! daRf HNO + adBljalfek C2-C; Lhd FEAF HOF A UE f pr KRABI +5 
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Of YT 3f‏ زا 
U znMjf PO) yAFn!f AtiAAFEZGÎ IEF A PAASIBf 1ji hd ız fnAk Fe. [40]‏ 
+. 

OryDEEÃk Lj ükr aft yk :-6-JPk 


Cirsimaritine - anti-purique 

Baicaleine - antiseptique (@OZY GRÛ! YGIZ 
Eupatorine, eupatiline, 
jaceossidine 

Hispiduline et 6-methoxy 
apigenine 


- traitement du para influenza 
Quercétine - anti-malaria (KGjI4 dfi o @üdbArr dz 55 
: اا ا‎ 62 63 
- anticancéreuse LJ] DIOFIZ 


3-glucosyl kaempferol - crises hémorroidaires2ê JA UZ 56 

3-rutinosyl kaempferol : 57 
- troubles cardio-vasculaires KG@OU f 

58 

59 


- traitement des tumeurs BEÃÛF + n!GOZ 


Y MA fjeT 
3-methy1 quercétine - anti-viral KŞACSDAE C |8 | 
Mori 
(Morne Û qq rolivims ا‎ 
3-methyl Kaempferol |_6 | 
3-rhamnosyl kaempferol - activité analgésique Dk! Lf cC 61 
3-glucosyl kaempferol 
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KJFAARI gf Of YT 3f 


:l af |HFFOFEFe PE! 1 
:t Û E 


kjAUP!f yFDÖNjÃ ÜĞG (GF adr omIFLjE ÜPR Û +n Ö5 YieT!î yip 
UGA | !kRAÃ +R ÎŠ nf LHR LNöA N fe fed nf 2 pk Bi! ® 
D&A .aÃR!ş ADE UA = aK fp GF Fu f ydAGK RAS DZ ADIf YET Û 
.LpOf AIF || ROSA! EDE! LF fpizhA yb!f O52 anf +o 
ot yé f ¥ of SAG KERA LDA FNIOBAE UPR Û +a ape 
f DK ÃAağeRf fehi62 U3 Û0] %50 Î !q20 Y1 HSE oya yAGAF A yA 
LDEZAQAOYG OR BMURE/YTE YALL-POREEE UPR f Î !ofDUOR df yAot!f LIZ 
(diethyl ether) 2ARYĞŞOUFEjA KJB SA yù ĞeÃŞZ Yeù Lj yÃeRS 2ê KG 
(AcOEt) Jf KG DÛGRf KENE DA [63] leo!f KknÃ f ÜPR Û 
OR Ö GF af f HED KEDE A yû +e Kz KGB f ÜPş Û 
. af f (Gpz KfpzADE f ÛPR f O5(n-BuOH) 1 ff YAGI 
KGgedQ +}lg A JT 5 O5 GEAD 2 RED! fez AEE KQIRf I ZZfES 
fik ZFÛA laf KES JT SOS +I RUS pif Gez HEY af U AGI 3f 
(Cellulose) aAdğf Ã (Silicagel) Jn DF +ROF Of i ZA|@OF IHN fk Fo 
EDEN! yu 3F ae! Hf (Polyamide, eg. Machry Nagel) SC BOY ffzfok 
+l + bA Û ZAYFAoÛ || !RAÃ GEARED 1T GF + AGiIAf KEGeAF yi YT 3 


45 


KAAS OQ JT 3f 
afk A 54] (OH) +3ZAefNF yd yda Fp +E Of yT od!f 
GZ { odfeA 4f +A YT SO5yu 3f HIRO (CPP) +r off 5 2Af Geet 

: FAL} ARF NOS! PR df K GE arTD_}A gez Ae of LZ 
.(K@G 8 Î !q6 LXE 70 Î !q5 LHEHFHIZzEORYPIY U dF 
.(18- 16) B.A.W (i Af YAGG/ YP U d4/ CAD 4/1/5 ° 
Kf (CCM) +r off +] jef 1RO Gez Heh DLER 55 Uf IHN !o r ÛB: 
:+ dG !dzpf 
:fNLF} ARS NOB! CPR df yf aTD_A Ü(Dc6) finlf ffzfdz- 
«(CZ yAGDNZ LR yoyONZ LRfYRD13/3/3/1 ° 
«(LAA / JAG LRG JDO / 3/3 
. (YARD JPf U F/ GF18/1/1 ° 
«(LAA / yep ako/ YARN LAG ynyöo60 / 28 / 7/7 
‘+R IHNjOSI FPR af yadî +A HA yGOGZ - 
. (LAS / YR KÛP / JPfU' dD 5/3/1 ÃD!/2/1 
«(YR KÜP / JAG JPIf U dD 8 / 0.5/0.5 IB /1/1 
: FNL} ARF NOS! FPR df KG ar TDL jAÃ AZ - 
.Ë 30 Î !q10 LHEFHZFfORYP!f U df ° 
LO yGER G{DC6) BF FLEET picehi lgR ÜBHAT sl KEE {14 HE 
.Y QE YAGDE FPR GSéphadex LH 20 LOZ DXJAGDE LIYA A Y Sq 
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KAAS gf ORF YT 3f 
:l AFRSIA|ã NAÊDEHE 
:2 JEL k13 

: OSEER, > EOF KIA! Cp Gfok LL} 


+IBSIOLJAYFedF2 20 LEZKE AF 


+O 2 4}jE O2 30 LjiZKIAF! 3p dF 


+z Uaeo!î +ne +d eze wer Ö5 Yteddle t2 dip ANjRı 
LR, yÜÛP LE. anf I ZABÊQÃ KÛRÊ db f NjexKA .(€ BA üdpf 
ut H§ KCAFDIF Lj [63] afi $ zok Uji UES KE ADE Ljha ff 
. yê FARE LFA ADA Ae EAA 
:i YR te ÜÛEDNŞE2-3 

1IGKDEJ) 356-254 AZ +f Hp 5 AS!ZTÛ KoktRhABInf KGeadfE LA alfa 
Û MEI YtedDZRa] K+ FAL zû fRfokI ZEKI KGzAaFT ZAJBf eTadf 
+ BdF +z f A +öîl H§ 5 A5+ZTÛf Kok Y+edF LA Lj zf € PSE) yAn!f A 

. RABIDZ 
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KAA ORF YT 3f 
[24] r OEE DD! gek SM Arik :-7-Ik 


1 qEBOF! EEE | LH UV +ZTIKoKLA Y+edf 
.LFE . 
.LFEiSyG #HeRNiASÜÛÜ A567 . 
.3 yu AFOSYfR dyAARIS. 
.KEHFGIY U zh 
.3 OYE APRN] YAGBISAD;AZSIE . 
.5O5OH LPpLAGBSAD FSIS. 


„5 C5GOH pAD OYfR dyAABIS. 


.(5 KOH LpAD30520 OH ydYAAGIE . : 
تشي لھا‎ | 
ڪڪ‎ 

:(UV) HH 3§ÊSNjNA ÛEKHUDZ:3 

Î IH Î Z2 22D20R df JFOAF DDLHZH ST dH 5 A5 tzTÜÛr +i Zelfek 
LjIA2K + ¥ Ok Û GÊ! Ã GjRK ORF +A K Ha JeUL jU RAID EES 
. Ytedf 
:i [MEDPLÞ Ng zt FT Hz IU1-3-3 

Ü(yAABIS ÛLFSS C, Gydiet +zÃdd ZAFKGIf KAAS 2 &5 CYS 


.(13) JT O5Qr AANjGE[64] II AI LjRIG Z 
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KFA Hf Of YT 3f 


yDEFAk ! IaëR MDT Ne. 1 3-KGEk 


f (î f lebğAÃ ÜB00-400 nm) fo GÎ dz € Gf Ki dpK a :1 GS 


.B +|OF A+ Ef +O yl, ydaAeF!f +ZAQNšS ŞeKLF NG Cinnamoyle lel f 
C ÃB Lj$ODZARIHG K fateRf LE K GHBZEOOZA LEGIgf LE YAGI aMOKR 
. ]65[ 


yT LF +NIEJDNjA Û250-280 nm) pif Ö5Î dz f f KG dpK JR: GF 


LH REHIGFHNjA .A + ROY +| OF yaydAtek!f 1 ZÃdîd3 ŞeKLE DEH Benzoyle 
.[65] (8) JAN YT o + EOF! ABI YOY LF 2 TH 
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Of JT 3f 
ğinêk ıı pı j Br Êk OrEBZEG:-8- PK 


__ EF | A FN 


I1 RAE 


NJJLoÜ df LEU ES yû +Aegiî KAZAA fz ZA jBoDANaF yA foe 
YÎ AF A .(OFEFREORL OPa yAIf fe ya +e yiadzKfe GZ 
I!of f dF Geo elf af KJjfoA ADÜJû aK Aap; teg KAZ 
.[65] (OXEA KAORI) yDOWayAS 

:ETNIEQYNÎ zt Fr Dz iU2-3-3 

piABIHf Kù +ACGNjyE LjoKt Fpl Palak k:(NaOMe) NaOH pnÃ Ö5 

. 1 tcêo!f I Adu fA LYS2 SDINEFEOEL! fof 

Kùüğ +Ãegiî O SLKONBNaOH ùU WPalfek:NaOAc pnÃĞ5 
.C; yd ye +Ãefinlj ALJ  NaOAc MESA, U; E, tur df Ff 

Yi +Aegnf FE ANEADLF 2 TEDYAOAFfHNYOR 5:NaOAc+H;BO; pnÃ Ğ5 
CBA Küd AEG yd KI HZADAT Hf KÛP pnA C5 || 2A U dê ytTö ¢ 
.(14) JFT YT o WAD Ad 
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(NaOAc+H,BO:) MDP yEDEEA J A5 NECK yrEĞk Tj Ne. 1 4-KGFk 


J Af OSIRGK zd DHHAGHÛF RPAPX4TS: AICI;+HCI AICI; pPnÃÖ5 
+O ydzRfGek KAZAA Ğ AB yd Küğ +AefNjA YaAtet!f 1zAdyd Dr df 
8 Û ADIÛ6 yê +ÃeBNjIFE A UB 1| ODFDLB' Û3' JMG +Aegif ORE KeAD 


.(15) yf OSO AdANjGEA +| ODZDLEO 


اتم 
Al‏ کے 
1 0 
OH O‏ 
O 0 HO O 0‏ 
| 
HaCO HgCO‏ 


8 


HCI ref Fyüp KË ıCı, P yDEEÃK J Arak zip rak Ot yEk:-1 5-KGEK 
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KRA Hf OG YT df 
1 LjfBo!f i ZKüUZEAQELHFZASOEEE MUuoüdFK GEL DL Bb) yAEnf A 


.[66 3 411A 


[66444] OK J oro reff fA Êk O IESZGTj Ne (9) PE 


350 ù 304 
385 ù 352 
3 yu ÃQECĞ OR j 280 ù 250 357 ù 328 


65+] !q45+ 
TY LF [LIR - 1 
MeOH/t ju !f 
TY LFF |Lj- 2 
MeOH/t Au 1f 


ydyob2 ã5 ju !f 


KRA Hf OQ JT 3f 


3’ 4 AD B ADs Û GDi OH j || +2 
5 Û BS N Lf eedb 


B ET ZAOrthodi OH 36+ E E 
+ E 
A ZAOrthodi OH j +10 - 
LFBIFe(8- 7 AD7- 6) 


3 ك‎ COE OH 55+ !935+ 


RELL aa 


B +|BFÎ ZOrthodi OH AOKjy 40- Î !g20- 
[560 ù 350] LKQ 


Î ZArthodi OH fnA!agog 25- Î !920- 
Î ZZOrthodi OH LI2AD\ +| DF 
B +|OfT ZZTri OH ACB +|O¥ 


AICI; +HCI 


AIC14/ 
(AICIş+HCI) 


HpDID/ Y FHA C) YEA: (4 


‘RMN 'H LFEEDA GXEEOET AALf LihgIf + EZA 3 

iB U KG|OF A +R!nep! BEAK AAI DOSS yol OS! û dR IHNjyù oR K 
.Yted CSIFRAAE KEF f 125 A FZ At ZARE KAU yok FEZ ft AU 
yda NEjOEST Hf CDCI; :BBITDKC GbE LDEOFES EER K1 INS oR A 
!T @ tReAFRDE KAAS +! OSPR f HÎ DMSO-d AUIS az KRABI 
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KRABI df Of YT 3f 

Ö5YeÃKAÃ Üo-9ppm) YGaF Ö5K ASIF Kifenznjx Û67 ü5] KF fF A 

2 KEE OBI L2 U1 Üo:yApn?) yA OSES A Uffod kK Ao 
.[68 41B ÃA LjfOF Kien 


A Ek ODFEUVESOK t kd. -10-Jk 
d(J=2,5 H2) dJ =2,5 HZ) 
-OH 
6,3- 6,5 ppm 6,2 -6,0 ppm 
d(J=2,5 HZ) d(J =2,5 HZ) 5-OH,7-O Glc 
6,1-6,4 ppm 6,1 -5,9 ppm 


5,6,7-OR 

mm (R=H, Gle) 
5,7,8-OR 

em (R=Glc,H) 


WEN 2,5 H2) KL Hz, 2,5 HZ) 9 Hz) 7-OR 
6,7-7 ppm 7,1 -6,7 ppm 8,0 ppm (R=H, Glec) 
iyê patgB rêk erOlriêk t kdz.-1 1 -pk 


H-6' , H2' H-5' , H3' EF 
d(J = 8,5 H2) d(J= 8,5 H2) NEH 


1 ٤ ٠ خن‎ 
[ ّ 
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KJFAARI Hf Of YT 3f 


iyi rima nk oD ASO rf tea :-12-Pk 


H-6' H2' 8 
5 
نوع الفلافونيد‎ 


3°,4- OH. 
7,5 - 7,3 ppm 7,3 - 7,2 ppm 3’- OMe, 4’- OH. 
3-OH, 4’- OMe. 


Flavonol 
- 3,4 OH. 
7,9 - 7,6 ppm 7,7 - 1,5 ppm 
- 3°-OH, 4 OMe. 


ÖUEŠAÃ ÜL JEU Lj KÛR ah Fidf OBC; LieNPRS:C FEL FNREG 
(H-8 ,H-6) A +|lo OAéenladq yIPfEK (6,2-6,4 ppm) YGQdE Ö5! fEDleGQ 
.[68[ 

.[68] 8-8,5 ppm Pfu OSG + FEDL FB Fed 5C, LFHehUzd 

.[681 3,8-4,5 ppm YGF Ö5 ARD K Cilenarijk :üêe | NF FNIFEG 

E&I AR Üî anf NfferyüP LAB f YAL Z2 aff LF: Ela [EL FNAEG 
LRP Ãaf f Luge! YAA ydÃ iÃGigf tz Û ZAF TENESOFEEE 

+ PEDKIAASIAS U HH," T UF FEDS elf ROS (13) yA A 
. 8 4 


sk rafgOryiDEEÃk Lj ûk," akrê t BZ) ie 13-Pk 


5,2-4,8 7-O-glucosyl flavonol 
6,0-5,7 3-O-glucosyl flavonol 
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vv 


KRISH OQ JT 3f 


Lfagif KI&YÛP LBL FFDA af f Ling AD. +Ufalf YELÎ Z2 azRf Lt 


UWHeKKIEOFKElEG NH," efSA Rp +UR@!B2ADE aH o Ho," UH," ù! 
RıptufenzAg2!f aGH@E .H," ydXdiaxial) I ekod FE UKeK LZ NGjJ=7 Hz) 
OF f FE Lf tndLj =2 Hz) UfeK KIKuH," ù! +E ledGiTho LYK 
YyĞIZOù FE laGq enpþheAgê'f af I ezff LtdFGE .(equatorial-equatorial) 

.[4] (0,8-1,2 ppm) Yê ndFO50=6 Hz) UfeKKIOZE !f 
RINjY REÛZùF f +E Kj E ARDA| GÜ KJEADE  !gr 3 Û 
5š Hf LtOZA Neohesperidose ADRutinose GHG af f Cnf LHS KEGeAF 
WfeKKIER{4,2-4,4 ppm) YGdQE O5(7,3-O-rutinosides) O5H-1" l@GqeAnpheRk 
laq Pù ıjþk Lj Ö5Û(0,7-1 ppm) +|UlQE SaAd2!f yödiediToyd4/=2 Hz) 
(J=2 Hz) WfeKKùIGNM,9-5 ppm) YGdE O5(7,3-O-neohesperidosides) O5H-1" 


.[68] (1,1-1,3 ppm) YGdFO5eAg2!f yêdediTqeÃù ıi) ydzZ 


:hHIENgFUDZ3 
Û! RABI KEGeAF +L K GHBZLOOK + SAAT 5 Of YH +E + ENZ 
Bz FGUP LE. (OAL pLeN) Ytedf L4 GPESE Y OK GIA O5 GROIDL FEK 
+ ROK ÛR dft ZAL bî Hf Y tedBloaDF!Z 1f +RBzDGEA ÜĞFen!f LEAF 
Lj  ZZKÛGR dF HNJYBKK! SF +B ETS ELEEGE + E HEGNjADKIG 
ÖRf [69] (IE) OAerHF 2 HI HIRO : GMD fDËEO E Û ZAR HNjFOEA Üb Û 
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KIRAS OG YT 3f 
+boüd KfeOTIYF DLE AS (17)AÃ (16) JPEG UK CHD yd#T G tol LK 
. OAR 1 ZSAABIAA LFeidf LE 
2 Rf +Q|K A Electro-spray +4 UG K@IK Kan +B +ENPKK yz 
Ft K LP lafao!BEFHLF +E KEEFE Lfinedk ÖRf A FAB +Z@[ dF KfeRE 
KCDLKÎ !oL JARE LyBI fA Û71 Û0] Gf fep A GE OS GK READE 
....{M-H) UM+H)' UM+Ca)’ UM+Na)’ YA#jen ND 


0 0 و 0 


B,*-28 By” (m/z=105) M** (ı/z=222) M28 (m/z=194) 


+e e 
1 1 
- CO Ceo 
A, “28 (m/z=92) A, *(/z=120) 


2 


+ 
CC 


OH 
[A, + HF (m/z=121) 


B**(m/z=102) 


[69] SNA ÃONE Êk O! 38+ BZ :-1 6-KGEK 
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KFA Of YT 3f 


+e 
Ol % 
0 Transfert 06: 
0 س ب‎ 
4 d'hydrogéne 
M^” (m/z=238) e e 
Voie 2 Voie 1 


ل[ 
QEK‏ 


کے 


B,” (m/z=105) 


Bر‎ -28 (m/=77) 


[69] DEFA AOE Êk ©+ 38+ BZIG:- 1 7-KĞEK 


: Hi BEFHJHË3 


YÃLjÃ fz Û Z2 zDD df NEGI LGR Û LtBHIIBY KGIRF T !o+3 ÛEO 
(C-O) +f A+ Î ZAR HNjyak ot BEARD KG O5 (fAnûa KF 
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KRG Hf Og YT 3f 
+ ite DE KFA Dir cif + NEF Lfb(18) yT A .L FD A af f Lind zaf 
72] ye DZC Aye RZO +! Ö5 


+ Glycoside 


Flavone-O-glycoside Flavone 


0 0 
[ 3 H ا‎ 
GIy-0-GIy ص‎ u چ‎ ely ص‎ + Glycoside 
O O 


Flavone-C-glycoside 


réz\Gk O+yDEARrORK rjIGa :-1 8-KGEK# 
I peARDE FABIA LJ4 OPESE PALE Y AIDOS Or daf NRF + K& 
RHCI (AN) CEBU cd LAYA) NJ2 GC 5A yYAGSFE LHIYAZA ) Ofio 5Y fz 
.!|$p 120 I !q15 LGZDt00 FERES O5LF| 5 
Ether ) yi RUS RISFEIYTE YALE UPR fT Igy A HF RRIF 
aafkÜ jai LE 1u 2f Uf GENT $ tofeD¥ ABF || 2S UBS fzhféthylique 
. (n-butanol) ff YAGI DHAcétate d'éthyle) JRF KUP yad aPDad#doêf 
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KIRAS OG YT 3f 
NZ azff Lai Hf (LFF T AoK OR) fo Û ZZ tu zf KU aùtek 
ydZXCCM) Gez ite Gendt A (UV) NJ+öîl 3H 5A5 +2TÛ 2 ã5 yî Ko 
GK KORÎ 1 tlt |KO OSGi |S Ra2AFDE LIZ afl f en GA AAFDZAYET 
ja®DA HCI LIZ BDKfed4 +i IHNjeefKk fin LIZ f ABEDE f26 DZ 

.JBIDENE LAER CAF OSEKbREEO DE Fu: zf + |ROf aO.At POYAGIBYT 2K 
LjHajez AGHet GATE oki !ofSyT daf ¥ YA] Z2 2zDA 

Ö52 nf || &(0,2M) NaH,PO, YAO ek Gel de terre silicieuse Merck F254 
LDAZU Ljyu AK Gfzh+ O +ZÇ \lfZ°D+00 lefeo tn2p Kok LPS O5 yu AK RGANF 
> dDUr FezdF IER f FT U zhnyatfefAdd afl f En T Z4 FG! 1 jap! US 
+@Fl f yp lenNjfzhil1o / 90 : AY LRRD) :€ BH O5 Oge Ae eyZ 
AÃALjaif KCAIGZ Thy adGfeZY Lng Ö52 nd Oge Aer eyiEPR ö 
a31 Û LFEPEA LEB LFDEIDIEKGR f hp! o se5 fnP100 fF LF Š 

.[63+FOY K@R f U zZAR, BFL 14) YAN A.(UV) Kok 
rig O kG Lj ükk, Qã:-14-Jk 

Re IFdRIF 

a(L) rhamnose 


D()-xylose 


L() arabinose 
8B-D() glucose ,53 
ES 
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الفصل الا لبش 
الجزء العملي 


OBZ @n!f ¦ !@f JT 3f 
:Pulicaria crispa U JEH DREFe ŞE 
‘HIGH 
+l LAZ RAN! lefedF+ NL H2004 YRDErY O5Pulicaria crispa yd BE 
LF fezhÃ ŞUIf Kokf @ LOS! SEY GBZ pk! do KÊND.+ RSA +A Kak 
. 3 1800 +FÃrlf Gani OSYAMEA JR af LEAF LE + o +e! 
(80/20 : MeOH /H,0) Oof yA BAXSSEHILJREjOT A4 RY 2 qk 
FfntSa refî fznmeR df yAoA GZOTje!f ateblA Gjznor ad UZ 36 \fuzKteKA 
i DOTef LN ağek 2a5 fo tof \GefÛ fNjA +E UGE adt +E +E 
1h! Gf + BZA OSA kfedz ta Gef |l!R A tH E aD ÛPR f 
+ SAHpk ESPBf Id CAF LAY 1.8 OfAo OSNEHAT ofdf ated Af f BK df 
Gd o YAOI! FEY T HEPDE(YT ff LIE BH OUT eff + dn GIRE ofeDZO 
lf 3ifeKA 2 šP UR ya2OaAF AF BY frat BK df Do L2 /14DEAZAFEARE) 
jir amdF LATA G 1 fo taf Gef A BFP AOS yT 4jl o + +a 
HAA HIRO = tpl RAFEARFLNyAHEOSNMIRNEZA CBetedtt BK df GIIRAPAO 
Yofed ¥ lad4 PÛ OL YAGIIEDSUEA lad yf KÜPNOEE auf 
.(1) OOPQFO5t ov: AdF|IB!f 
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OB @n!f ¦ !@f YT 3f 


المادة النباتية 1800 غ 


1-المعاملة ب:(كحول-ماء) (2/8) 
مع التجديد كل 36 ساعة. 


2-الترشیح. 


1- یرکز. 

2- يعامل بالماء المقطر. 

3 يترك ليلة ثم يرشح. 
اراش 

1-المعاملة بالكلوروفورم 

2-الترشیح. 


ماص الور وور الط ر الد 


اة خلت الل مره وة 


-إضافة البيوتانول 


مرة. 


مستخلص البيوتانول 
> 32 ع 


! ÊBB ri êrüdk o+RSUk ù D-1-nÃۆ‎ 
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OBZ @n!f ¦ !@f JT 3f 
Î ZAHEXÎ afef 1 GAY KET RABI U JF 1 fe ANF ofê fFNjLHNIERNjLDGD 
.KEeAF LDA fNEIAKCFSL DOAN ef 

1-عمليات الفصل: 

1-العمود الكروماتوغرافي: 

‘yO 1RO: 1-1 

Ffzfd DS! DAF! df Gr DARDLIY LEZ Mogez AGE ptf CGM o 
(fz LFAZARf Serdil gr DA pif OA2/3) YGef Î fo (polyamide SC6) Bf 
. f yFTaapf f 2a Kfedz 

LjIZ3 30 Ojo NğAÃ Fî feff HNjJOSLE i Rf A-f PK df adr oP! A+ OZ 
IO Î ZA DAE AA yA LIZ Hj ESE yFDOSNMENY !RA- OAGpE BK df 
Gp DL JAAR OBYKRAE A +p yp Y Sap! hE dof CphAÃ DF fed4 FEF 
I DIU O £ BA Î !oyA Af + I !o EK YHTNYAGOE H3 HUY O5 
Rf ÃAUV tîl Hb š AS!zTÛ eB dB!e df BbIf tHEOKREPA .USOGE f yA 
Ö5tou Aa aA +f I ZARFASU Pljlizu Kokatek GzhÃ 5 aÃpþ Ö5EIRR f 
:)1) yA 
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OBZ @n!f ¦ !@ 1 3 
ADA Hy YyÜQYNY o KD Kak Gk :-1-jPK 


+riGtaeA Hf yitk 2- 1 
+f Fp! ED ez AEH Kjaer y RES! rit tae +f yi 
in fed las HAF taf 1 o (CCM) + +f Gece 4 
:ONKG OADC6.6 
3/4 yAGDZ LF yoyo LIAAK (S.1 ) - 
1/3/3/13 :LFADORD LER yoyo yAGD/ CIAS.11) - 
2/25/20/60  : [RFU #/ OBL AGEN yAGN+# XS.) - 
:OpKG OA CGN hatman 3 2Ã Ö5! df yKKk (CP) +PAf Gez AGHer!f 


72 


OBZ @n!f ¦ !@f yT 3f 
.Ë 30 : (AcOH) JP U d#(S.IV) - 
.1FDFT Tv 2f +O JOR L™/1/5 : B.A.W (S.V) - 
.Ë 15 : (AcOH) JP U d#(S.V1) - 
:(2) JAfn!f OSO AF ¥4TIBZA Hf yk EIR f 
Uk JAG :-2- AK 


الكسور المحصل عليها من العمود | ن 


104 چ 
108 ا 


HIS 1ez AEH Keder 2 EABZAKPrDÜG fep HK ORf aA 4f ağPÛ Ã 
Kj Dizd ZZ Kok ÖRf aA ¥f I ZZeğaf azî LrukpD! & . af 
Ã ÛÃDz EOF KIKA LFA EGEÛUKMNjA Pulicaria crispa Ö5 GpnÃ yad 

. + POE + dG! OZ 
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Oni ênf † !@f YT df 
AH ar S-3- yAfn!f AB, C, D, E, F, G : ONjR fefDBBGPF KOR 2A +f A 
. GjpÃDyAtecPdf 

NEWA GE :-3- PK 


0.2764 


a 


: SEEKS HEKE Di EU 1 ez Aer K fede nD 
seAf Ges AH@Her + fAvEM!IEAKKEG UF US 31 HPD B :2A +DZIpUEO 
HGH OAFf Lim CSG OZ 30Ë JP U dê PPR f A +P off (Whatman N°3) 

f DPR GE 2 Ff tnIEOFEEOAS LBZ] E IOS Gez Ae 
Gez Aer HOA f DA +DHDLUBIGDH20O/EtOH/BuOH/ACcOH : 60/20/25/2 
KI Ã AcOEt /HO/AcOH : 8/0.5/0.5 f BE EPR BYOGRZ LHF| e +O 
: OGG NH 
tûr off (Whatman N°3) 5 eff Gez AEHet 1q fNNp!eazhs AHF ID - 
B4 ,B3,B2,B, :ONÊ BD yeni BË30EÉ YP! U dF GEAR fÃ 
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OBZ @n!f ¦ !@f yT 3f 
dp jA REZOA! O51 1t GezAEF 5 RO LF B, AF Kok YT EP 
1B, Y+edFI ZAKFA5UH.O /MeOH/MEC/Acétylacétone : 13/3/3/1 f 
+f PZCULINET Bihok LAA FOEjDAF! (cristaux) 2lpy4T | ZeARERU fi 
. CF ÖSÛA yÃAÇînIE Ö5Y AÛ NJjJAÃ 
Kok Î ZA +f Geet yA GY A YT 3f KOZ LIA PDZCGPD 
Geng LiL FE K!G 14j KGeAF LIIEAT odf KES LDez +185 2A tf 
. GZA Î5 YÛGK 
€ BA FPR GROANS Lijec Ae +O rj! ASC A DIU - 
KPNDÛC,, C»....Cç Bb !§ Î \RA ÜH,0/EtOH/BuOH/AcOH : 60/20/25/2 
KG 22, A Cp LL Led | ZAHFOBS! AIA YT 4f KAZ L4 DDABZZ 
„jin + PK GEL! ã PD 
€ O FPR GYOFZ LDH! +O Gez Acet GAA f ASD 2 FDADIBA - 
HIE TWD A5 OME JRE KIG5 UAcOEt /H0/AcOH : 8/0.5/0.5 
aA #f Kok UAL GEA SEMSRKD,AD; LjfPAE LISE ÛD,,D»,....D; Bb 
+S tf ezet ye G4 IA JT df KER Lj DD ZBFZAKPIDASã aPÛF 
.Dı2, Dpı, D2 : +f +AU KEEFE] ZAHFOBYEGZ O5 
OSE 1tUf Geer YA GE ÛU YES HIREPASE 2 DADE 
. Ep YtedğÎ ZAHFOBYGOGIZ 
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OBZ @n!f ¦ !@f yT 3f 
(Whatman N°3) SaAf ezet 4G fAONM!EAZK E A5 FA DA FDUB- 
Gp HENS fENBb tzfp Î BU BË30Ë YPIf U dê FPR f At Rr off 
+f Gez AHGHe+r +94A YT 4f KOZ LN24 DDZGEZEPNDU ,,F...F, 5 eAf 

ÜH,O/EtOH/BuOH/AcOH : 60/20/25/2 f OE IGPPR BRMZOANG OB! | e!f 
. F21, Fap, Fp; Fr : +H AL KERAET ZAHFOSYGFZ fA 
+O FABIA YT 3f CEO LHIDDNEZEPIDG 2 +DADIBGD 


ü O 30Ë JP U dF FPR f A +® off (Whatman N°3) 5 eAf Ges Aer 

f€ OA FPR GBZOALS OS! | 2f FOF Gez AGE fA 

dJ ! GPK GENK GPA} ZAKFAKLH! UH-0/EtOH/BuOH/AcOH : 60/20/25/2 
. GA lead! Kia 5 COB) RfoKLHXEDZ 

A EKGeAF2 BOZ AHL Jeff yofedl’ ezl PAT 3f OA 
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الول الرابع 
لالم و )ازفا 


!TEEFA FE yf@f YT 3f 
: 3# التعيين‎ 
:Î HABA ofdt Al KEEFE 1 HÎ Z2 azRf OSE 

. gez EH || ADF A Öz@TR Û LiWZ 


.+jedfù +l dH 5 A! ZTÛ + EZ 
ANj yf dad ¥ jA Û250.13 MHz) RMN 'H @ &XEOF 1T Af LQ - 
.(CD;OD) YARE 
OR; Gj z= GOLF KIS Eyd EZA oat RAABigf KEEFE yt- 1- JAN! OSG A 
:+ Kf +f 
fd ZE.6 || Toluêène/MeCOEt/MeOH 4:3:3 (D- 
DC6.6 Bf e 13:3:3:1 (ID - 


. aA ÎÛ ZE.6|| AcOH : 15% (VD - 


(ID) «(ID <«D NBER, QA :-1- ME 


!JEXJÊÎ z R, x100 DF 
8] ™” | 7 ل‎ e | 
2222 | 
2222 | 


® 

| a 

r | 27 | e | ™ أ‎ 
ur] aun | me | | 


1 EOE 
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!TEEFA FE yf@f YT 3f 

@G5Qr AQANjGEfHNjA K GPAFU zhi jhejGK GIA! GF K HBA! lŞOYÛP LIA 
:05Z 

:E = Fı = F,p f |628 N$ffiuıعتdl-1‎ 
:LjEPUF LBA yd NJIGR feLL J1 ffDYIREF,”p Ytedt PA 

:Î HSN |EDNE I€1 -1 

.aš[ D +f dH 5 AG! zZTÛf KokÖÛZGTR Û LÈ 

.2) yn 5z Bor yd BROL AK:(R” = of yda 

-2- Pk 

R,x 100 ] PFE 


17.77 I 
20.00 II 


13.63 I11 


:RAUEU FUE -1 
: Kê 38FSNNA UERgFUD Z21 


(UV) aMD2- MK 


__ EME 
2 E 


E E ES 
NaOH 


a a Tn n 


+TpEEA NES Ya YT 3f 
:DIAFEIT 2 UEFA NEDEHENAFUD Z2 -1 


RMN 'H #DZ- ME 


H-4’, H-3” 
4H m 3.46.5 
H-2 U H-5? 


:+ r f + nD -3-2-1 
: OAD 5T < 
أصفر‎ : O O | 2- 
: (UVHKEXIZ- 


(e.û) 1 FT YE | (e.i)IFhLFGTY, (o.i) I1 FYE EUIE 
378 2 263 MeOH 
444 35 276 NaOH 
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!TAGFA FES YA! YT 3f 
:UBHE3-1 
.(@f $1 FD fRaAERG YtedFLFF T !oyaff 2 RADSOFez ACHES || ADF a5 
x=374 nm (MeOH) YAGMEÖSI +I& #f +dpAUV +ZTÛ Koka Ûf LAYZ 
.3 yu ÃOFÖ5YyER d2 yAÃBISLE les NÎ ZA jS 
lT Ö5YEEf ydlN^, (NaOH / MeOB) = +72 nm :ùRb He XEB! ofeÛF - 
akedîyd2 ĞJf JDKAÃ 4' yv ÃdË Ö520 OH pَnÃÎ ZK (Do) +ğîu f f G AF 
.(3, 4-di-OBH) 4' Ã3 Lu ÃAdELBX O52o OH nA fSK Af 
GANÎ 7-OR I D yu Ady f Î HAfK335- 320 nm LjhdHIG Z ¥ ¢ - 
.NaOAc pny d2 &Xf O5(+-1nm) I +BODIET Hf +ofeF EK 
pَnÃÎ ZAWĞB۸1, (A1C1,+HCI / MeOH) = +56 nm :ùRb Her E5! ofeÛf - 
.5 yu ÃQEO52o OH 
pَnÃÎ Z۸1, (AICI,+HCI /AIC1;) = -17 nm :ùRKezA Rf +ofeÛf - 
+ HEFAGD off FEK GANA ÜG’,4’-di-OH) B +|BË Î Zê epi OF #eD 
. AA, (NaOAc+H;BO/MeOB) = +17 nm :ù 
: LFHEDA XET AY LJ 2 a pp 
dd ù5a : fff KRU Pld yd O5! RUZ KCAehKfeGgpnA F5* 
.a0 OH j4 Ü' LJ5- 5 Îb GZ 3E q NZA ÛR Û 1B +] LF I HFA DB: 
LAF ZYGAOSLH!) + ROI K AZER yYGdS5anj5a +] DF Kien 
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!TEEFA FE yalî yT df 


LPOZSJHNjA S8 LFECNEBBT @ 6.92 ppm AZ t+FEDEGqY4T i ZAB +|O¥ Kien 
SER db yd 
GE7-OR JAZ yu AdFLFF AÛ.91 ppm AZ yû #ARnZAqpIrÃ yd 
.7 ÃDS Ö5@Byu ÃdkOMe +ZÃQNEDÖOZSY SI HS 5 AST +K 
i HÛF LFKENES oBšÈz 5.13 ppm :ÊZ d (J = 7.42 Hz) +E, l@GqpnÃ - 


.af DZ 
yadt i a28 f SR aFLDÎ ZK alif LFHerDZFatEf elf 1apA 
LD ZFSUKERS KI&tE +roliGUC-O Lf 4DLHEF YALL ptoani yn 
LZ lef! a8 !f yf ad LDU feof i !qf4S5@Zaxial) 1 aÃodH-2° Lies N/K 
.aA¢ün AZAHADZ 
!dGfAÃCJ=.12.1-2 Hz.)3.96 ppm AZÎ AF dda YALL}HeG q2 SXF LOGE 
. OAR Î ZA1-6"b ÃAH-6"a LAKERS] !qLFEDIGO=.12.1-2 Hz.) 3.74 ppm AZ 
ل‎ = 7 ۳8z صمم 3.56-3.64 إشارتین علی شکل تلاتي (]) بثابت تزاوج‎ Yd ODAN KA 
ل تلحق بالبروتونات‎ = 9-8.2 1z بثابت تزاوج‎ 3.46 ممm‎ £ dd ا‎ ¥ f U9 
H-4" ÃAH-3"« H-2" 


.3.55-3.65 أما البروتون "11-5 فظهر في المجال مم‎ 
JK! ® H-4" Ã H-3" LjhAKKeNG LjhlufeRf KHK GF febLjA +|IB'f K HBA LIZ 


I eÃod3Gf R4" yr AQF LAZKeNLDIRf Ljdi-axial) I eAodzT eodYAL]_ HEUER 
.aADF ANJ af !f YER dF LDON25GX axial) 
:Fı, YFeddOGî t21 f erf LONE 
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+TPEGEA FHL vf@f YT 3f 


R,ٍ=Me , R= Sucre 


R=Me, R,= Sucre 


و للتأكد من الصيغة النهائية قمنا بإجراء الحلمهة الحمضية للمركب لمعرفة موضع ارتباط 
المستبدل السکر يا ]5ر 5& 2 TGIf +E qfFzNNZAIT od Lia! + î d1 š A56! z7 Ûf‏ 2 
Ö5lao yt +ÃefNjt zAcOpnAÃ Î ZWEBG 335 nm fz lfi +I Z Kanp5NaOH‏ 

28 !f ZA KFKKIG LDK(7-OH) 7 yu Adf 


:0Gg LYKF4p YtedFt zl LNA 


Patuletin 7-O-B-glucoside 


الشكل (1) يبين طيف الرنين النووي المغناطيسي للبروتون للمركب م۴ والشكلين (2) و (3) 
توسيع للطيف في مختلف المجالات. 
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!TAGFA FES YB! YT df 


spectre proton :ECH: SBHDAAF4P 


Spectre proton :ECH: SBHDAAF4P 


8-5 ppm ték fBF,p + gESRRMN 'H MUo:-2-KGFK 
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!TEEFA\FE yfa!f y 4f 


Spectre protonı :ECH: SBHDAAF4P 


Fp + FRE TSK ABT ORKDFRIkF,; + QERBRMN 'H ilo:-2-KGF 
4-3 ppm f 


MeOoH 
MeOH+tNaOoH 
MeOH+tNaOH+t5smn 


MeOH 
MeOH+AICI , 
MeOH+AICI,+HCI 


250 300 350 400 450 500 550 
250 300 350 400 450 500 550 


Long d'onde (nm) 


Long d'onde (nm) 
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!TEEFANFE ya yT df 


MeOH Hydrolyse 
MeOH +NaOa4Ac MeOoH 
MeOH+ NaOAc+ H ,BO, 4 MeOH+NaOoH 


250 300 350 400 450 500 550 250 300 350 400 450 500 


Long d'onde (nm) Long d'onde (nm) 


ù [INK ù ÇI ÛŞF,p † gE3RUV) rG KÊ :-4-KGFk 
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!TEEFA\FE yalî yT df 


:Cp = Dp = Dp, = DF» f |626 N$ ffi -1 
:ã aPÛf KHPA yd HGR feULI fefDYGEC Y+edf PAj 


:T PSNFEAH IEPNE [€1 -11 


.ağ[ DI dH 5 AG! zTÜÛf KoKÖZETR Û Ly 
.(5) Jn 5z Bor yd BPOL AK:(R? = of yda 
-5- YE 


10 


II1 


R,x 100 
20.55 
2222 
11.93 


:HAUEL JFUERE2-11 


1[-1-2-مطيافية الأشعة فوق البنفسجية : 


(UV) \FKj-6- yA! 


(e.iû) 1Q zf (e.iû) II IQ Zf 2 TAF 
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+TPEGFEA FHL vf YT 3f 


33 264 NaOAc+H;BO; 


2-2-1- مطيافية الرنين النووي المغناطيسي للبروتون : 


*** الجدول -7- نتائج RMN(3(‏ *** 


7t 
5 کک‎ 
t 
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TALFA NES YB! YT df 


: +r df +nilB¥ - 3- 2- II 


: On 5T < 
أصفر‎ : 2 O 
: (UVHENZ- 
(e.û) 1 IÇ zf] mn +G ZÎ (o.i) I1 +f 2f] 2 TF 
35 : 263 MeOH 
438 30 280 NaOH 
: UBHF- 3- II 


«(Of fT POD faAeG Y ted LFF I !oyaff 2 BMEBOGezAGEFY || ADF 2d5 
X,=374 nm (MeOH) JAG Ö5I +I& zf tp A UV +zTÛf Kok aš[ Û LYZ 
.3 yu ÃAdğÖ52o OH pnÃ yyAÃBISLF laf Nj ZA 

lT Ö5 U lf yA, (NaOH/MeOHB) = +63 nm : ùhvxHerMEb +ofpef - 
(6T € pej afedtjA d' yu Aq Ö5ao OH ¥@ Î ZfK(DOY) tuf € GF 
. A +| DÎ Zê HERNE econ +agogî ZyfKKA aeajat ¢ f 
7-OR I DI yu Ãdغ‎ Ö520 OH ¥@ I HAK 335-320 nm Ljhdzlf Z YG - 
.NaOAc pny d2 Af 65 1 +BoDZofeÛF DELI EHNN 

OH pَnÃÎ ZW ۸1, (AIC1,+HCI / MeOB) = +57 nm :ùRêSHEFKES 1 ofeÛF - 
.3 yu ÃdtÖ5eo OH pnAydš yu AdtÖ5eo 

pَnÃ Î ZZŞd6 A1, (NaOAc+H;BO/MeOB) = +18 nm:ùht BAKES t+ofeÛf - 


0D‏ تنائي الهيدروكسيل على الحلقة. 
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!TAGFA NES Ya! yT 3f 
:OORENFES KIGSLAKEDA SXF AL Lfi 2 &Y rG 
yfka Did ùSd :t Rf KRU PIF YEQ O5! RUZ KEK fed FÊrÃ Lb* 
LHR Az Ü' Lv AQF LF5- Sfp GAZE q NZA Yj Û isi B +] ¥ Û ZZ 
.4 O5OR Gb! o LRA 4D jzZAROD 
LAA ZDYGAdZOS LF) +R KCAKENG YASS anj6 A +] KEHKenNdD- 
6ً»¡ صم 6.92 خاصة بالبروتون 8 لر‎ £ + P6DCC HT | HB + KCKE: 
yê CRN ZAtay fp d5 yêd LDOzSfHNjA 1| BFT ZAG #AeBNjFE AeADNELj 
„l0 
+z GR dz' A 7 Lau Ad LFA Û.91 ppm fg yê #4 ZANA - 
.7-OMe Ã 4-OSucre ADI-OSucre ÃA4-OMe :ÛlAŠOR 
yf db alif LFHeNES oBÃËz= 5.13 ppm :ÊZ d ( J = 7.34) +E le@GqPnÃ - 
1 
LD yaûT Î af f SR aL DÎ ZAK aif Fiera elf + djpAÃ 
NAK LDÎ ZZŞFK UeRf KI&+ df +IDIYEGAÛ C-O Lf #$DLAEF YALL far 
LZ le I 2f f YO ad LDU’ fe I !q 4S @Z (axial) I ekodH-2’’ LENS 
.(B-galactoseACB-glucose YAL] HZeA¢Ûn AZAHADZ 
fiz +dqff (J= .12.1-2.1 Hz.) 3.97 ppm AZÎ AF da YALA jeG o2 Xf LjoGE 
. OfARfT ZA-6"b ÃAH-6a" LAKE !qLJEDIG(=11.8 -5.7.Hz ) 3.74 ppm 
HHzA J = 7 4z صمم 3.56-3.64 اشارتین على شکل ثلاتي () بثابت تزاوج‎ YB NK 
. H-4" ÃAH-3" LAKENBGRAG!QLF = 8 
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1TPEFEA FEL vaf YT 3f 
. 1-2” صمم 3.46 بثابت تزاوج 17 .9 = ل تلحق بالبروتون‎ £ t lG NK CFE 
.3.50-3.7 أما البروتون ”1-5 فظهر في المجال إمم‎ 
JK ® H-4" ÃH-3" LAKERS LihufeRf KHK GF febLjA + |B !f K GPBZF LAZ 
i aÃodGf AR H-4" LDIRf Lj(axial-axial)  aÃodz Y eÃod™YALjLPAUeRf 
.aRADF ANj af !f yf dF LPDOne5@Z (axial) 
: ومنه فصيغة المركب م تكون من الشكل‎ 


R,=Me, R=Sucre 


R,=Sucre, R=Me 


وللتأكد من الصيغة النهائية قمنا بإجراء الحلمهة الحمضية للمركب لمعرفة نوع السكر وكذا 
وضع ار تباط | 5 2 NaOH 2 TG pnÃ Ö5NZZ/T od Lm! + 5| 4145+ Z|‏ 
yu ÃdFO5leo yê APRN zÃAcRdpnÃ Î ZXEŠGd333 nm AZ LGfîn +IG Z Kanp5‏ 7 
.a KADE Ö5aPÛf FNyZEA . ag f tzu AKKIG LFD{(7-OB)‏ 


: OGG LK C Ytedftl LINE 


!TAGFA NES vf yT 3f 


Quercetin 4’-methyl ether 7-O-8-D-Glucoside 


(7)AÃ(6) LPZJA Cp YtedBZFAODA XET AA Lig 2 5 LDS) YET 
ydZt îl dH 5 ASt+ZTÛF 2 &5 Y\ ÛÎ LJRb(8) YT GK ÛGaE 2 AIKD2 DYA KK 
.2 TH 2 BIZ 


Spectre proton :ECH: SBHDAAC 
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AY 


C, † gS NRE ADEK ã HZ BE rao: (5) KGEK 


Spectre proton :EUH: SBHUAAL 


VN VW 


5-8 ppm Kk 5C, † gESBRMN 'H ù &kzdüo:(6) KG 
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yalî yT 3f 


+TEIEA FE 


vw 


bC, † gE324 SkiyUGÛk OKMFEKRMN 'H ù GkUgNW:(7) KGFKÉ 


C+MeOoH 
C+MeOH+AICI, 
C+MeOHr+AICI ,FHCI 


350 400 450 500 
L'ong d'onde (nm) 


Aprés I'hydrolyse 
MeOH 


MeOH+NaOoH 


1-4 ppm Kk 


MeOH 
MeOH+NaOH 
MeOH+tNaOH+5mn 


250 300 350 400 450 500 
Long d'onde (nm) 


MeOH 
MeOH+NaOAc 


MeOH+NaOAc+H,BO, 


a 


!TEEFA\FE ya y1 df 


Vv 


ù |4 NĞk ù DÜŞC, † gz3KUV) rs ANH abrÜ|è rêo :(8 KG 
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!TEEFA FE ya yT df 


KERHAU T KO HBA LfeùPazOoyeAf i Ao!f KBLf A + OZo!f- II 


: Pulicaria crispa 


KL e öAÃ üJjBdPuIlicaria crispa KET AdiHf U Ff + fep! Oo KIF f! 
A yAAĞiAf ANJA fA OŞeA || DAZAKGIAF Î !oL RABI f LFrtedj Ljj OFeAf 1 Ko!f 
LWT sl Ljsfedj NHjZ2Yegé aPÛf fHNjY Quercetine 1f ANjA O DUNO yS 

:(12) JET ODL jiWEUPQA 


** Patuletin 7-glucoside 


** Quercetagetin 4’-methyl ether 7-glucoside 


96 


!TEEFANFE ya yT df 


Chalcone Flavone 


eK rHiuÃk e!yiDEERRAB3IK & Nik olin pl :- 9- KF 


Pulicaria crispa 
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!TEFA\FE yf y1 df 


الخاتمة 


I AGF U SF NEAL FIBRaK ORf A+ ASIF KGEAF JT 5t ofp fHNjyUP LIER f 
A fep EID ofp fRiEfpPYUPA UPulicaria crispa (Forsk) +4RMPAAGENS eff LHZ 
RABI KEeAFA FR Af! RU LISE LF + ez ARD 
1U KFAOP!f YT 4f +n OSE fpÃ 
. pozî Gezer 1O hO YT 4f 
AÃ fF fEaztdzpf KR +f +0 A BaAf Gezer PR YT 3f 
.(YOFZ 
.- JY OFKZ +dZpf KfRt [ef 1f Gez AEE EPR GIF fark 
3 ÃS!zZTÛ +X ûr cdêif NEF LAH GEPR f AST AHS LfirRY + Ö5 
.RMN 'H GQ &XEAFT AAU Ljhg!f 1 SENA UV +f dH 
: jL PAASISL HEAT SIA A 


*Patuletin 7-O-8-D-glucoside 
*Quercetagetin 4’-methyl ether 7-O-8-D-glucoside 


ladyAÛ JT SASOGf Y+eat GADFOLEuZAYA yT SASYAYF YteddFDIEo 
.> Lif LAZ 
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N 


+RDDAGS eo RJBiAf U YF KEGRIPEDA YT SAN! ofê FNL gef GN 
LjHPAZYT 5 LAZEjE pA UHPAE HHA I !q O4 ORf Pulicaria crispa (Forsk) 
Gezer cp Gezer) 1 ecer KAR 2 REYCR G1 PASS 
3 Uf 2 BAA tûr dif +NEÎF YER GA .(CCM +e +f Gezer UPS af 
IKRMN 'H Ğ AXAFT AA Lig +EAÃ UV +l dH 5 AS! ZT +SEE NEFES 
+A EKGedFÎ IKififok 


*Patuletin 7-O-B-D-glucoside 
*Quercetagetin 4’-methyl ether 7-O-8-D-glucoside 


Résumê 


L’objectif principal de ce travail est d’identifier des mêétabolites 
secondaires (flavonoides) de la plante Pulicaria crispa (Forsk) appartenant ûd la 
famille des composées (Asteraceae). 

L’utilisation des différentes méthodes de séparation chromatographiques 
(colonne, papier couche mince) a permis d’isoler deux composés flavonique, et 
grace a hydrolyse acide et aux méthodes spectroscopiques usuelles (UV et 


RMN 'B), les structures de ces flavonoides ont été établies comme suivant : 


*Patuletin 7-O-8-D-glucoside 


*Quercetagetin 4’-methyl ether 7-O-8-D-glucoside 


Abstract 


The principal aim of the present work consisted to identify the secondary 
metabolites (flavonoids) of Pulicaria crispa (Forsk) belonging to the compositae 
(Asteraceae) family. 

The use of the different chromatographic methods (column, paper, thin 
layer) permitted the isolation of two flavonoids and with using acid hydrolysis 
and usual spectroscopic methods (UV, 'H NMR), the structures of this 


compounds were established as: 


*Patuletin 7-O-8-D-glucoside 


*Quercetagetin 4’-methyl ether 7-O-B-D-glucoside 


